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TEST OF THE MECHANICAL FILTER OF THE EAST PROVI- 
DENCE WATER COMPANY. 



REPORT UPON THE CHEMICAL EXAMINATIONS OF SAMPLES OF 
WATER BY PROFESSOR JOHN HOWARD APPLETON 

OF BROWN UNIVERSITY. 



Providence, R. I., July 7, 1899. 

■ 

New York Filter Manufacturing Company. 

Gentlemen : — I have made chemical examinations of samples 
of Avater (received from you) with results submitted in the ac- 
coiupauying table. 

While these results are easily understood, I make a few com- 
ments upon them. 

They show that your filtration of East Providence water accom- 
plishes decided chemical improvement and in several ways. 

1st. You have, in almost all cases, removed a distinctly weigh- 
able amount of the total materials dissolved or suspended in the 
water. This appears by a comparison in the table of the amounts 
of total solids in the effluents Avith the amounts of the same group 
of solids in the raw water. 

2nd. You have, in almost all cases, removed a portion of the 
ferric oxide (oxide of iron). 

3rd. AVith but one exception your filtration has accomplished 
a redaction of the aluminic oxide (alumina), that is, with but one 
exception, the alumina in the effluent is less than in the raw 
water. (It is proper to add that in my work the alumina was de- 
termined hj standard analytical methods, — not by the logwood 
test) I am informed that in your process of purification a certain 
amount of sulphate of alumina is introduced into the raw water 
before that water is filtered, — in the East Providence operations 
the amounts being as follows : 
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Mch. 9 to Mch. 11, inclusive, .75 grain sulph. alumina per gallon. 
Mcb. 27 to Mch. 30, '* .60 

Mch. 31 to Apr. 29, '' 1.00 
May 1 to May 6, '' .75 

May 8 to May 30, '' 1.00 

4th- You have, in case of all the samples that I have tested, 
removed a considerable portion (generally more than 50%) of that 
kind of animal or vegetable matter which yields albuminoid am- 
monia. Although the absolute amount of such matter present in 
good drinking water is always small, its relative reduction is very 

desirable. 

1 may add, with propriety, what I have observed (although 
another person has tested numerically upon this subject), that you 
have removed practicall}^ all of the floating and coloring matters 
in the original water, and that during the period of time covered 
by my tests you have supplied to takers in East Providence a 
bright, clear water, about as colorless as distilled water. This is 
highly advantageous. 

Yours, etc., 

JOHN HOWARD APPLETON, 

Professor of Cheiiustty in Brou^n University^ Providence^ B. L 
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Test of the East Pkovidence Mechaxecal Filter. 
CHEMICAL ANALYSES OF SAMPLES. 

By Profkssou John Howard Appleton. 
Rate of Filtration, 125,000,000 Gallons per Acre per 24 hours. 

The numbers express parts (by weight) in one million parts of 
water, (by weight). 



Date. 



Total 
SoUUs. 






Mch. 9 

'' 30 
Apr. 6 
13 
20 
27 
4 
11 
18 
25 



V i 



fa i 



b i 



May 



4 ( 



i i 



44 



36.4 
36.7 
39.0 
39.3 
39.9 
43.7 
51.5 
53.1 
54.9 
49.6 



Total 
Hard- 
ness. 



Chlo- 
rine. 



Ferric 
Ox i lie. 



Aluini- 

nic 
Oxide. 



N. as 
Free 
Ammo 
nia. 



Raw "Water. 



15.0 
15.0 
16.0 
14.0 
17.0 
18.0 
17.0 
21.0 
21.0 
20.0 



3.0 
2.1 

4.8 
7.0 
6.4 
6.2 

6.8 
6.4 
6.1 
6.4 



0.42 
0.58 
0.60 
0.61 
1.00 
0.98 
0.91 
1.01 
1.09 



1.23 

0.47 
0.80 
1.05 
0.75 
1.67 
1.84 
0.34 
0.76 



0.01 
0.06 
0.04 
0.10 
0.05 
0.02 
0.03 
0.03 
0.03 
0.04 



Filtered Wateii. 



N. as Al- 
bumi- 
noid 

11 ia. 



N. as 
Ni- 
trates. 



0.16 
0.14 

0.22 
0.26 
0.26 
0.22 
0.28 
0.38 
0.34 
0.32 



0.70 
0.60 
0.60 
0.90 
0.70 
0.70 
0.60 
0.60 
0.60 
0.60 



N. as 
Ni- 
trites. 



Trace 



£4 



44 



t4 



44 



44 




Trace 



(( 



Mch. 


9 


32.2 


17.0 


tt 


30 


30.7 


18.0 


Apr. 


6 


38.9 


22.0 


if. 


13 


40.4 


19.0 


(4 


20 


37,4 


22.0 


U 


27 


39.6 


19.0 


May 


4 


49.5 


22.0 



fa b 

44 
4( 



11 
18 
25 



47.2 
49.8 
46.5 



3.0 




4.0 


0.18 


4.8 


0.61 


6.0 


0.45 


6.4 


0.28 


6.2 


0.19 


7.7 


0.42 


6,3 


0.20 


5.8 


0.13 


7.2 


0.40 



0.97 
0.44 
0.55 
1.02 
0.26 
1.08 
0.55 
0.47 
0.45 



0.03 
0.04 
0.04 
0.05 
0.05 
0.01 
0.02 
0.02 
0.03 
0.02 



0.07 
0.10 
0.10 
0.11 
0.10 
0.07 
0.11 
0.14 
0.12 
0.13 



0.60 
0.50 
0.60 
0.70 
0.60 
0.60 
0.60 
40 
0.50 
0.60 



Trace 



a 



t( 



(t 



a 



(( 




race 



14 
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TEST OF THE MECHANICAL FILTER OF THE EAST PROVI 

DENCE WATER COMPANY. 



KEPORT UPON THE BACTERIOLOGICAL EXAMINATIONS OF SAM 

PLES OF WATER AND THE COMPARATIVE AMOUNT 

OF COLOR AND ALKALINITY OF THE SAME, 

BY DR. GARDNER T. SWARTS. 



Providence, R. L, Aug. 10, 1899. 



Xeiv York Filter Manufacturing Co, 



Gentle:men : — With a view of determining the bacterial effi- 
ciency of the "Jewell" Filter as applied to the waters of the 
Ten-Mile River, which are used by the East Providence Water 
Company to supplj^ the town of East Providence, a series of tests 
were commenced on March 10, 1899. 

One sample, each, of waters was taken daily from, 

1st. The water from the Ten-Mile River at the Pumping Sta- 
tion in East Providence, before being applied to the filter. 

2nd. The water as it came from the filter after being mixed 
with sulphate of alumina and passed thi'ough the filter. 

The results are as shown in the accompanying tables. 

The sulphate of alumina used contained about 22 per cent of 
alumina, ALO^, with the exception of from March 10th to 11th 
inclusive, from June 1st to Tth inclusive, and from June 22nd to 
28th inclusive, when an inferior and cheaper grade containing 
about 17.53 per cent of alumina, AI,03, was used. 

It will be noticed in table No. 1, that the bacterial efflciencj^ of 
the filter was above 99 per cent during the time that the standard 
grade of sulphate of alumina (containiiig about 22 per cent of Al^Og), 
was used at the rate of 1 grain per gallon. At other times, when a 
less quantity of sulphate of alumina was used or an inferior grade 
(containing about 17.53 per cent of AloOj), the average bacterial 
efficiency was shghtly below 99 per cent. It will also be seen that 
when an inferior grade of sulphate of alumina was used at the rate 
of 1.25 grains per gallon (which contained a quantity of ALO3 






about equal to what 1 grain of the standard grade contained), that 
tlie average bacterial efficiency was above 99 per cent. 

The average removal of bacteria during the time that one grain 
of sulphate of alumina of the standard grade was used (containing 
about 22 per cent of ALO^j), was 99.2 per cent. 

The average removal of bacteria during the entire test, when the 
two grades of sulphate of alumina were used at different periods 
from 0.60 of a grain to 1.25 grains per gallon, was 98.7 per cent. 

Color. 

It is shown in table No. 2 that the color of the raw water 
ranged, from March 10th to April 18th, from about .40 to .50, 
and that during the remainder of the time the average color was 
about .70. The table also shows that the color of the filtered 
water was .10, with three exceptions, during the entire time. 

The areiage color removed from the raw water during the pro- 
cess of filtration was about 81 per cent. 

Alkalinity. 

As is shown in table No. 3, the filtered water was always alka- 
line. The alkalinity of both the raw and filtered water gradually 
increased, to about April 24th, and then continued practically 
constant. The difference between the alkalinity of the raw and 
filtered water gradually increased to about Ajn-il 12th, after which 
time it remained quite uniform. 

The method by which the alkalinity was determined is as fol- 
lows : ■ 

1000 c. c. were used, 500 of which were placed in one porcelain 
tray and the other 500 c. c. in a second tray. 

5 c. c. of solution of methyl orange was added to the solution 
of each tray. 

The testing solution was one of sulphuric acid, each c. c. of 
which would neutralize one part per million of calcium carbonate 
when one-half liter of water was used in the test. 

I 

The sulphuric acid solution was tested against sodium car- 
bonate and then computed for calcium carbonate. 

Very truly yours, 

GARDNER T. SWARTS, M. D. 
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TABLE NO. I. 
Test of tee East Providence Mechanical Filter. 

BACTERIOLOGICAL ANALYSES OF SAMPLES. 

Bv Dr. Gardner T. Swaets. 
Rate of Filtration, 125,000,000 Gallons per Acre i^er 2-4 hours 





Bacteria per cubic cen- 
timetre. 


Per cent 
of 
iteductioii. 


Grains of Sulphate 


Date. 


Raw 

Water. 


Filtered 
Water. 


of Alumina per 
Gallon. 


Mar. 10 


954 


55 


94.24 


0.75* 


'* 11 


480 


47 - 


90.21 


0.75* 


'^ 13 


768 


4 


99.48 


1 


»^ 14 


595 


0.5 


99.08 


1 


'^ 15 


Sterilized filter-bed. 






» 16 


1299 


9 


99.31 


1 


u 17 


1257 


7 


99.45 


1 


*' 18 


683 


. 4 


99.41 


1 


- 20 


658 


7 


98.94 


0.75 


" 21 


1888 


26 


98.62 


0.75 


'' 22 


1044 


31 


97.03 


0.75 


" 23 


1550 


37 


97.61 


0,75 


u 24 


3652 


51 


98.60 


0.75 


" 25 


1818 


16 


99.12 


0.75 


^' 27 


512 


11 . 


97.85 


0.60 


» 28 


1142 


€ 


99.47 


0.60 


'' 29 


1025 


4 


99.61 


0.60 


'» 30 


822 


16 


98.05 


0.60 


- 31 


782 


Lo 


99.82 


1 


Apr. 1 


499 


7- 


98.60 


1 


3 


636 


1.5 


99.76 


1 


4 


628 


. 2 


99.68 


1 


5 


545 


4 


99.27 


1 


6 


855 


3 


99.65 


1 



•Inferior grade of sulphate of alumina having a relative value of about 80 per cent of the 
sulphate of alumina used at other times. 
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^uLiE. no. 1. 


— COISTINUED. 








Bacteria per cubic cen- 










timetre. 






"Tfc 


ITE, 




Per cent 
of 


Grains of Sulphate 


il- 




of Alumina per 






Raw 


i-'iltered 


Reduction. 


Gallon. 






Water. 


Water . 






Apr. 


i 


1910 


19 


99.01 


1 


h* 


8 


1009 


6.0 


99.36 


1 


t& 


10 


1175 


6.5 


99.45 


1 


ic 


11 


943 


9.3 


99.01 


1 


fc4 


12 


1443 

1 


9 


99.38 


1 


4(, 


13 


336 : 4.3 


98.73 


1 


tt 


14 


Lost. 


4 




1 


U 


15 


998 


1.6 


99.84 


1 


U 


17 


765 


7.5 


99.02 


1 


U 


18 


578 


6.3 


98.91 


1 


£C 


19 


865 


11 


98.73 


1 


(( 


20 


546 


3 


99.45 


1 


U 


21 


699 


2 


99.97 


1 


u 


22 


359 


8 


99.17 


1 


u 


24 


293 


3 


98.98 


1 


tc 


25 


697 


0.5 


99.93 


1 


£( 


26 


724 


11 


98.48 


1 


(( 


27 


422 


9 


97.87 


1 


(( 


28 


280 


2.5 


99.11 


1 


tfc 


29 


370 


6 


98.38 


1 


May 


1 


370 


4.5 


98.78 


0.75 


(b 


2 


469 


8 


98.30 


0.75 


(( 


8 


403 13 


96.77 


0.75 


(4 


4 


289 


61 


78.89 


0.75 


4C 


5 


310 


6 


98.07 


0.75 


4£ 


6 


316 


21 


93.35 


0.75 


44 


8 


266 


9 


96.62 




44 


9 


976 


3 


99.69 




%% 


10 


708 


13.5 


98.09 




44 


11 


150 


6 


96.66 




44 


12 


466 


3.5 


99.25 




44 


13 


305 


4 


98.69 




U 


15 


225 


1 


99.56 




44 


16 


238 


0.5 


99.79 




44 


17 


306 


0.5 


99.83 




44 


18 


473 





100.00 


, 



8 
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lBLE AO. 1. 


— CONTIXrED. 






TE. 


Bacteria per cubic cen- 
timetre, 


Fer cent 

of 

Reduction. 

h_ — 


Grains of Sulphate 


Va 


Kaw 
S\ ater. 


Jbiltered 
Water. 


of Alununa per 
Gaklon. 


May 


19 


210 


0.5 


99.76 


1 


fc/ 


20 


228 


1 


99.56 


1 




22 


238 0.5 


99.79 


1 




23 


279 


1 


99.64 


1 




24 


228 


1 


99.56 


1 




25 


275 





100.00 


1 




26 


270 


0.5 


99.81 


- 1 




27 


185 


1 


99.46 


1 




29 


, 454 


4.5 


99.01 


1 




30 


' 334 


11.5 


96.56 


1 




81 


458 


10 


97.82 


1 


June 


1 


1478 ' 10 


99.32 


1* 




2 


^87 i 16 


95 87 


1* 




3 


411 


21 


^ 94. 89 


1* 




5 


, 548 


18 


96.72 


1* 




6 


434 


23 


94.70 


1* 




7 


587 


10 


98.30 


1* 




8 


331 4 


98.79 


1 




9 


494 8.5 


98.28 


1 




10 


341 , 6.3 


98.15 


1 




12 


354 


0.3 


99.92 


1 




13 


243 2 


99.18 


1 




14 


181 


0.3 


99.83 


1 




15 


265 


1 


99-62 


1 




16 


388 


0.6 


! 99.85 


1 




17 


277 


2.5 


9910 


1 




19 


Lost. 


14 




. 1 




20 


233 


8 


96.56 


1 




21 


291 


4.3 


98.52 


1 




00 


175 


2.3 


98.69 


1.25* 




23 


162 


1 


99 38 


1.25* 




24 


276 


2.3 


99.17 


1.25* 




26 


416 


3.3 


99.21 


1.25* 



* Inferior ^ade of sulphate of alumina having a relative value of about 80 per cent of the 
sulphate of alumina used at other times. 
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Bacteria per cubic cen- 








timetre. 






1 ^ ^ rm wr^ 




Per cent 
of 


Grains Of Sulphate 


DATE. 




of Alumina i)er 




Raw 


Filteied 


Keductiou. 


Gallon. 




Water. 


AViiter. 


1 


■ 


June 27 


226 


■ 3.6* 


98.41 


1.25* 


" 28 


242 


1.6 


99.34 


1.25* 


" 29 


2096 


4 


99.81 


1 


" 30 


849 


4 


99.53 


1 


July 10 


2026 


o,6 


■ 99.72 


1 


" 11 


321 


11 


96.57 


1 


- 12 


398 ' 12 


96.98 


1 


" 13 


262 20 


92.37 


1 


" 11 


402 


5 


98.76 


1 


» 15 


148 1.6 


98.92 


1 


- 17 


383 




98.54 


1 


- 18 


279 





100.00 


1 


^' 19 


225 


1.6 


99.29 


1 


20 


86 2.8 


97.82 


1 


.* 21 


365 


8.3 


97.73 


1 


(1 22 


764 


3 


99.61 


1 


" 27 


175 


0.6 


99.66 


1 


*' 28 


159 


4.6 


97.11 


1 


" 29 


473 


2.3 


99.51 


1 


" 31 


444 


1.3 


99.71 


1 


Aug. 1 


424 


1 


99.76 


1 


'^ 2 


313 


2 


99.36 


1 



* Inferior grafle of sulphate of ahunina having a relative value of about SO per cent of the 
sulphate of alumina used at other times. 
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TABLE NO. 2. 
Test of the East Peovidence Mechanical Filter 



COLOR OF SAMPLES. 



By De. Gardner T. Swarts. 

Rate of Filtration, 125^000,000 Gallons per Acre per 24 houi-s. 

The unit of color is practically that color yielded by properly 
uesslei'izing 50 cubic centimetres of water containing one one- 
hundredth of a milligram of ammonia gas (or its equivalent). 



Date. 



Mar. 10 
11 
13 
14 
15 
16 
17 
18 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 



U 

a 

U 
U 

u 

4i 

u 



Raw 
Water - 



Filtered 
Water- 



-50 

,50 
.50 
.50 



Grains 

of Sulphate 

of Alumina 

per 

Gallon. 



.10 

.10 
.10 
.10 



Sterilized filt 



.50 
.50 
.50 
.50 
.50 
.50 
.50 
.40 
.40 
.40 
.30 
.40 
.40 
.40 



.10 
.10 
.10 
.10 

.10 
.10 

.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 



0.75* 
0J5* 
1 
1 

er-bed. 
1 
1 
1 

0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.60 
0.60 
0.60 
0.60 
1 



Date, 



Apr, 



4( 

a 
a 

a 

u 
a 

4( 

4C 
44 

44 
44 
4( 
44 

44 

44 



Raw 
Water. 



Filtered 
Water, 



1 


.40 


3 


.40 


4 


.40 


5 


.40 


6 


.40 


7 


.40 


8 


.40 


10 


.50 


11 


.40 


12 


.50 


13 


.50 


14 


.60 


15 


.60 


17 


.60 


18 


.60 


19 


.60 


20 


.60 


21 


.60 


22 


.60 



.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 



Grains 

of] Sulphate 

of Alumina 

per 

Gallon. 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



* Inferior grade of sulphate of alumina having a relative value of about $0 per cent of the 
sulphate of alumina used at other times. 
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LE ISO, Z. 


— CONCLi; DED. 












Grains 








Grains 


Date. 


Raw 

Water. 


Filtered 
"Water. 


of Su jihate 

of Alumina 

per 

Gallon. 


Date. 


Water. 


Filtered 
Water. 


of Sulphate 

of 'A uniina 

per 

Gallon, 


Apr. 24 


.60 


.10 


1 


JMay 13 


.90 


.10 


1 


'' 25 


.60 


.10 


1 


" 15 


.80 


.10 


1 


« 26 


.60 


.10 


1 


« 16 


.90 


.10 


1 


» 27 


.70 


.10 


1 


'* 17 


.80 


.10 


1 


« 28 


.70 


.10 


1 


« 18 


.80 


.10 


1 


" 29 


.60 


.10 


1 


" 19 


.70 


.10 


1 


May 1 


.60 


.10 


0.75 


" 20 


.70 


.10 


1 


" 2 


.60 


.10 


0.75 


" 22 


.70 


.10 


1 


" 3 


.70 


.10 


0.75 


" 23 


.60 


.10 


1 


" 4 


.70 


.10 


0.75 


" 24 


.60 


,10 


1 


'' 5 


.70 


.20 


0.75 


" 25 


.70 


.10 


1 


" 6 


.70 


.40 


0.75 


" 26 


.60 


.10 


1 


" 8 


.70 


.10 


1 


" 27 


.60 


.10 


1 


" 9 


.70 


.10 


1 


" 29 


.60 


.10 


1 


« 10 


.70 


.20 


1 


" 30 


.60 


.10 


1 


" 11 


1.00 


.10 


1 


" 31 


.50 


.10 


1 


« 12 


1.00 


.10 


1 
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TABLE NO. 3. 

Test of the East Providence Mechanical Filter. 

■ 

ALKALINITY OF SAMPLES. 

Br Db. Gard>'er T. Swarts. 

Rate o£ Filtration, 125,000,000 Gallons per Acre per 24 hours. 

The Alkalinitj is Expressed as Calcium Carbonate, in Parts 
Per 1,000, (too. 



Date. 


Raw 


Filtered 
\\ ater. 


Crrains 
of Sulphate ; 
of Mumina 
per 

Gallon, ; 


Date. 


Raw 
V\ ater. 


1- iltered 
Water, 


Orains 

of Sulphate 

of Alumina 

l>er 

Gallon. 


Mar. 


10 


6.4 2.3 


1 

0.75* 


Apr. 3 


9.2 


2.7 


1 




11 


6.0 2.7 


0.75* 1 


" 4 


9.5 


3.2 


1 




13 


0.0 1.7 


1 


" 5 


8.7 


3.2 


1 




14 


7.5 2 


1 


" 6 


6.5 


3 


1 




15 


Sterilized -filt 


er-bed. 


" 7 


11 


S.7 


1 




16 


6.7 1.5 


1 i 


" 8 


10 


3.2 


1 




17 


7 2 


1 


« 10 


9 


3.7 


1 




18 


6.7 , 2 


1 


'^ 11 


10.5 


3.2 


1 




20 


6.2 1.7 


0.75 


" 12 


11 


4 


1 




21 


7.7 ' 1.5 


0.75 


" 13 


10.2 


Lost. 


1 




22 


6.0 2 


0.75 


" 14 


11.5 


4 


1 




23 


5.0 1.7 


0.75 


" 15 


11.5 





1 




24 


6 2 


0.75 


" 17 


12 


4.5 


1 




25 


5.7 1.5 


0.60 


" 18 


11 


4 


1 




27 


7.2 3 


0.60 


« 19 


11 


4,5 


1 




28 


9 4 


0.60 


" 20 


12 


2 


1 




29 


6.0 8 


0.60 


" 21 


11 


4.5 


1 




30 


7.7 3.0 


0.60 


" 22 


8.5 


4.7 


1 




31 


9 2.7 


1 


" 24 


14 


7 


1 


Apr. 


1 


8.5 


3 


1 

T 


" 25 


14 


7 


1 



^Inferiorgradeof sulphate Of alumina having a relative value of about 80 per cent of the 
sulphate of alumina used at other times. 
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lAI 


3LE iNO. a 


— CONCLUDRD. 






Date. 


Raw 

Water. 


Filtered 
Watei-. 


Grains 

of Sii phate 

of Alumina 

per 

Gallon. 


Date. 


Kaw 
AVater. 


t"ilterecl 
Water. 


Grains 

of Sulpbate 

of Alumina 

per 

Gallon. 


Apr. 26 


14 


6 


1 


jMay 15 


15 


5.6 


1 


c; 27 


14 


6 


1 


" 16 


14 


5 


1 - 


^' 28 


14.5 


6 


1 


u 17 


14.5 


6.5 


1 


" 29 


13.5 


6 


1 


" 18 


14.5 


6 


1 


INIay 1 


14.5 


T 


0.75 


" 19 


14 


6 


1 


» 2 


15 


8 


0.75 


" 20 


14.5 


6 


1 


" 3 


13.5 


7.5 


0.75 


" 22 


14 


8 


1 


" 4 


15 T.5 


0.75 


•' 23 


14 


6 


1 


" 5 


14 




0,75 


*' 24 


14 


7 


1 


" 6 


15.5 


6.5 


0.75 


« 25 


14 


7 


1 


'' 8 


15 6.5 


1 


" 26 


15 


6 


1 


" 9 


14.5 6 


1 


" 27 


14.5 


5 


1 


" 10 


15 6 


1 


" 29 


14 


6 


1 


'^ 11 


14 1 6 


1 


» 30 


14 


5 


1 


" 12 


14.5 


6.5 


1 


" 31 


14.5 


6 


1 


" 13 


14.5 5.5 


1 











-* 
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TEST OF THE MECHANICAL FILTER OF THE EAST PROVI- 
DENCE WATER COMPANY. 



A BEIEF REPORT OF THE TEST TAKING INTO CONSIDERATION 

THE DATA CONTAINED IN THE REPORTS OF 

PROF. APPLETON AND DR. SVVARTS, 

BY EDMUND B. WESTON, C. E. 



The following gives results that were obtained during a test 
of about one hundred and forty-four days of a mechanical filter 
that has recently been installed, under the direction of the writer, 
for the East Providence Water Company at East Providence, 
R.I. 

The New York Filter Manufacturing Company of New York 
furnished the filter, M'hich is of a type known as tlie Jewell Grav- 
ity Filter, 

The average daily quantity of water furnished to its consumers 
by the East Providence Water Company, at the present time, is 
about 200,000 gallons. The available daily capacity of the filter 
is 500,000 gallons, and the rate of filtration 125,000,000 gallons 
per acre i^er 24 houi-s. The filter building, pure water well and 
pipes, are arranged for a future addition of three more filters of the 
same design and capacity, when the requirements of the service 
demand them. 

The filter was run throughout the test under ordinary working 
conditions, and the filtered water was pumped directly into the 
mains and supplied to the consumers. It was in charge, under 
the writer's direction, of the regular pumping engineer of the 
East Providence Water Company. The writer gave directions 
from time to time, but did not, on the average, visit the filter 
plant more than once a week during the test. 



■ 1 ■ 
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The chemical analyses were made by Prof. John Howard Apple- 
ton of Brown Univei-sity. The bacteriological work was done by 
Dr. Gardner T. Swarts, Secretary of the State Board of Health of 
Rhode Island, who also determined the color and alkalinity of the 
samples. 

The chemical used during the test was sulphate of alumina. 
This was added to the raw water in the form of a coagulant solu- 
tion, which was prepared by dissolving one part of sulphate of 
alumina in about 20 parts of filtered water. The solution was 
always thoroughly mixed before being used. 

The test w^as commenced on March 10, 1899, and completed on 
August 2d. The chemical examinations were discontinued on 
May 25th, and the color and alkalinity anal3'ses on May 31st. 

The sulphate of alumina used during the test contained about 
22 per cent of alumina, AL 0^, with the exception of from March 
10th to 11th inclusiye, from June 1st to Tth inclusive, and from 
June 22d to 28th inclusive, when an inferior and cheaper grade 
containing about 17.58 per cent of alumina, AL^Oa, was used. 

The sulphate of alumina was added to the raw water during the 
test at the rate of 1 grain per gallon with the following exceptions, 
namely; from March 10th to 11th, from March 20th to 25th, and 
from May 1st to 6th, when 0J5 of a grain was used; from ]March 
27th to 30th, when 0.60 of a grain was used; and from June 22d 
to 28th, when 1.25 grains were used. 

The portions of the test during which quantities of sulji^hate of 
alumina other than that of 1 grain per gallon were used, and when 
the inferior grade of sulphate of alumina containing about 17.53 
per cent of alumina, ALOa, was used, were considered as special 
experiments. 

The average removal of bacteria during the entire test, when 
the two grades of sulphate of alumina were used at different 
periods from 0.60 of a grain to 1.25 grains per gallon, was 98.7 
per cent. 

The average removal of bacteria during the time ivhen 1 grain 
of sulphate of alumina containing about 22 per cent of alumina^ 
AI2O3, was usedj tvhich was considered as the standard grade^ was 
99.2 per cent. 

Other average results obtained during the time that 1 grain of 
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sulphate of alumina of the standard grade was used, show tliat 

there Avas : 

6 per cent less Total Solids in the filtered water than there 

was in the raw water, 

1 per cent less Chlorine in the filtered water, 

61 per cent less Ferric oxide in the filtered water, 

38 per cent less Aluminic oxide in the filtered water, 

29 per cent less Free Ammonia in the filtered water. 

63 per cent less Albuminoid Ammonia in the filtered water, 

83 per cent less Color in the filtered water, 

20 per cent increase of Hardness in the filtered water. 

The filtered water in every instance was alkaline. 

Attention is called to the fact that the preceding summary of 

results shows that the filtered water contained 38 per cent less 

alumina than did the raw water before the sulphate of alumina 

was added to it. 

Tlie results given in table No. 1 of Dr. Swarts' report, show 
that the average number of bacteria found in the filtered water 
during the time when 1 grain of sulphate of alumina of the 
standard grade was used, is less than 5 per cubic centimetre, 
which is a remaikably small number. Therefore, if the results 
given in the table should be used for comparison with results 
obtained with other filters, the small number of bacteria found in 
the filtered water should be dul}" taken into consideration, as well 
as the percentage of reduction. 

EDMUND B. WESTON, C. E. 



Peovedence, R. I., Aug. 15, 1899. 



(inserted by the New York Filter Manufacturing Company.) 

Sew Yori Filter Mannfactarlng Company, 26 Cortlandt Street, New York, N. Y., 

AND 

0. H. Jewell Filter Company, 40-42 West Qalncy Street. Chicago, ID. 

List of Muiiicipal Filter riniiisot the Jewell Uvatt \rni-*... \„^^^i .. v ,- . », 
New Vor. rypes, a,.op.ea b. >« Ci., an.. Town ^.L' ;;^^r '^^nu ^ ^LeU^ ." tS;" l*:!::^ 
•i.7,l:«,00<> canons. T„ en,y.,eve„ „t .„e,e ,., les a„„ ,„„n.s have hu-l^laLd tUeu\7ar ' 

Gallons, ' 



Vlaliauiii, 



■ > 



Califiirnia, 



»■ 



« • 



»4 



»i 



•<;;hlsflen ,. . 

♦•Little Kork 

•Oakland 

I'nrterville 

Kivwsiile, . 

•(inHMiwich ronnerticni, 

•Atlanta Oeor^ia, 

Athens ^^ 

Auy:usta 

La Granire- -^ 

Katontoii 

•**\tar<m 

Milleiltreville 

Unnie 

Ali'ni lllhKu?^. 

Cairo 

lU^catiir 

•*Kltrin '* 

Lake Forest 

,Miir|»liyfihoro 

■(Juim y 

lSu>;^rs rark 

••Terre Haute huliana, 

Warsaw 

'\V:itiTlnn Inwa. 

Iturliu^rtun '• 

i'etlar Hapiils " 

l>avein"»it ** 

Kfnktik '' 

3It. rieasant - 

otmnnva "- 

JJiihiunie ■• 

<"ahhveU Kansas. 

CuuKi'il <irnve 

Kansas Ciry 

Oswetro -. 

Panla \. 

M'iiitieUl '* 

l><>nville KenttR'kv, 

Hopkin^iville 

Le\in»^nn *> 

Winche?^ter 

Shreveport Louisiana, 

I'antror -.Maine. 

liiddeforil 

Calais 

Mei'hanios Falls. 
N<>rtli Berwick.. 
Rumfonl Falls-- 

Veazie 

Atlml Massachnsetts, 

Keailing ** 

("atcmsville Marvlaml, 

Mt. Clemens Mitbijran, 

Ailnan 

Hrainerd.--,. Minnesnta, 

Cnlnnibu3 Missi^fsippi. 

*Hnhl4m Missnuii, 

I^iinar 

•Louisiana 

*Riih Hill 

Trenton 

*St, Joseph " 

Nebraska Citv. ...Xe!>ra^ka, 

Kxeter Xew Hanii»shire, 

iSoiilentown New Jersev. 

Keyport 

Lakewooil 

*Lnn<r Branch 



k * 



ht 



i< 



it 



>k 



ir»ijMM) 

l>,(KHi.noo 

'jr)U, iMKi 

1,500,00U 

4,tHI0,illMI 

■2,0011. (11MI 

r.,0no,0fMi 

7.10. 1*00 
l,0<MI,IMIrt 

5.00n^oun 

300, OuO 

500, 00' 1 
1.000. 000 
1,5<M),000 
1,000.01X1 

■i'>n.onn 

I.OIMJJHMJ 
1,7,>O.UOO 

rtOo.<x;o 

l.»K)0,0O<i 

:ioo,ooii 
S0i>,000 

L'OOJHHJ 
400,0<>0 
10.200,000 
400,000 
114,000 
500,000 
aOO.001 

3,000,000 



•**Sonierville New Jersey, 

itit:hstown -' 

;Vt*<'^ New Vnrk, 

hiniira 

llMrnells\ilIe 
Kingj^coii — 
N'ia 



bB 



;rara Falls. 



nut?;in 



• t 



>• 



■ • 



4> 



• • 



-..PfiinMlvania. 



I' 

'5 



*• 



*- 



t> 



Rirhtiehl Sprintrs 

alatie 

■A.^hevillt' North Carol in:i. 

( harlotttr 

Durhani. ■* 

(iohhlinro 

Hen<lersnn 

*UaUM;;li .,, ,. 

•Salishnry - 

Winston 

Bucyrns Ohio, 

I>('nn jsctn 
I-oniiu- , . 

Warren ,. 

Arnot 

( arliHJiv, 
l>an\ ille, 
(iet[>>hnr; 

•Koiiin-slinr;r 

New Hri-:ht<in..,. 

Neu ( asck' 

*>\ t*rhrrir»k 

IMt kL-riuy; Creek. 

Rea<lin;r-' 

lioyersfnrtl 

•Vaihler-rrift 

York 

New Bethlehi in. . 

Kast rroviclenLf rtlnHlr Iskiml, 

Westerly 

< olumloa ^inuth Carolina 

•*( hat tarn lOiTii Tunnessee, 

Ctarks\ ille 

^Knnxville . 

<ireeuville Texas, 

La Gran^ije '• 

Ben\von,[ West Vir-iiiia, 

Fairuiotit 

Huntinj^tuii 

Mor^rantown 

Norfolk VirLXinia. 

Merrill Wi.S4'inisiu, 

^Oshkosh 

Stevens Point 

Hairota ..U. S. Colombia, 

Brandon _Mauitol»a, 

Winnipeg " 

nhathaui Ontario. 

Hesernnto -♦ 

Danville 

J^enfre\\ — 

•St Thomas 

Tliurso 

Fraserville Quebee, 

Loneueuil 

St. HyaL'inthe 

Chihnaluia Mexi*'^, 

Christ iania Norwav, 

Broken Hill N. s. W 

Moscow Russia, 

Nijni-Novgnrod,.. 
Tt>bolsk Siberia, 



i« 



■« 



t b 



(fallona. 

2,OOO.r><io 

400, Ml M) 

(;,ooo.o<M> 

3.0OOJWMI 

4,0fMj.O(MI 

4,:i*i0jH><J 

aOO.OOO 

LtO.OOO 

1 .lU0.Oui> 

:>0O,*HK^ 

■25(>,O0fl 
1J»00,00() 

r>oo.ouo 
aooj^on 

-Vm»,0(jO 
:J.O{>n.ix»i 

l,."i0<J,OlHi 

LftKMKKJ 

VAH] iHiO 

ljt04JJMVJ 

4,0i 0,0'X) 

•2r>i».ooo 

7r*<t,0*N> 

■J.'>I).0<KJ 

1,4NKIJHJ|> 

5'OjMKI 

4jNhmhh» 

irio.rofj 

r*f«),i;(>o 

l,7>0O.fKK» 

l>,0<K),nOo 
Lr>ofi/wij 

5.C0O.UOO 
800, OW 

2r>o.u(M> 

1,000 .0<M) 

L00O,0<H» 

2,00<P.ooo 

oO<»,OfHl 

L00*J.(WXP 

2,400.i>'io 

500.UJU 

LOOO.OOO 
1,OOO.IM10 
l.-'ViOjXH* 
LOGO, 04 K) 
Tii'O.WJO 
500,(NJO 

4;;'2,ftoo 

'i,OOO.OIH> 

:H).ooit 

•200/XM) 

400,000 

L000/)00 

LOOO.OOO 

300,000 

Australia. LtVM^ooo 
7rio,otjO 

350 000 
'200,000 



'These plants have been increaseiU The nnmber of stars shmvin-; the munbec of times increasecl. 



1. 1 



■ ' i'.'.y 




"TiF= 






■ < 

r 

-i ' 



w 



r 



